ABSTRACT
Published with open access at journalbinet.com EISSN: 2312-7945, © 2017 The Authors, Research paper hostas as a vegetable. But hostas are mainly grown for their beautiful foliage that comes with a broad range of leaf shapes, colors, sizes and textures. Delimitation of hosta species has been tricky due to a long history of cultivation, hybridization and selection; particularly in Japan, from the eighth century onwards (Schmid, 1991) . Hybridizing and tissue culture propagation results the existence of hundreds of species and thousands of cultivars to the home gardener, recently. Nomenclature of this plant genus is also complicated due to many names i.e., based on types of garden origin or sports originating among wild populations. Their taxonomic classifications were largely based on regionally cultivated materials in Japan (Fujita, 1976) , North America (Bailey, 1930) , Korea (Chung, 1990; Kim, 1991) and Europe (Hylander, 1960) . Hostas have different numbers of species mentioned in previous study, like [23] [24] [25] [26] species (Maekawa and Kaneko, 1968; Fujita, 1976) , otherwise 40 or more (Maekawa 1940; Schmid, 1991) . All hosta species and cultivars showed a numerous morphological variation. Morphological characters variability is the expressive parts of the genetic variability. Genetic variability of breeding materials may lead to the success of the crop improvement program (Prabhu et al. 2009 ). Selection through morphological characters greatly influence on success of the crop improvement program (Prabakaran, 2010) . Phenotypic variability among genotypes gives an indication of potential genotypic variability. Proximate distance analysis helps for the determination of indirect selection of genotypes. Principal component analysis is a suitable multivariate technique in identification and determination of independent principal components; those are effective on plant traits separately. PCA is used in population genetics for the illustration of the object diversity and allocated to group according to similarity through the construction ofmaps to summarize genetic variation across traits, genotypes or both. A controversial but influential interpretation in these maps indicates continuous spatial variation (Novembre and Stephens, 2008) . Application of PCA tool provides a useful means for estimating morphological diversity within and between germplasm (Maji and Shaibu, 2012) . Dendrogram and PCA analysis helps to determine effective traits and genotypes for indirect selection of superior genotypes. Wide diversity of hosta gives an idea of its potential for selection work. There is no scientific work for this plant genus to compare of genotypes based on their morphological characters. Therefore this work aimed to analyze the morphological traits based hierarchical cluster, euclidean distance and PCA.
II. Materials and Methods
A pot experiment was conducted at Kochi University, Kochi 783-8520, Japan from January to September 2016. Single rhizome was planted in each pot at the last week of January 2016. Twelve taxa of hosta were used in the experiment and those were symbolized as T1: taxon, a total of 60 pots) was followed for the data collection. For hosta cultivation, we used Nursery earth ® (Takii & Co. Ltd., Kyoto, Japan), a year-round pot soil supplemented with 320 mg/L Nitrogen; 210 mg/L Phosphorus and 300 mg/L Potassium and having mild acidity. We didn't apply any additional fertilizers or other ingredients with this pot soil. Data were collected on different morphological traits [plant height (cm), number of leaves, single leaf area (cm 2 ), number of principal vine/leaf, chlorophyll content (%), length of peduncle (cm), length of flower (cm) and number of flower/inflorescence]. We used IBM SPSS (version 16.0) statistics for proximity distance matrix analysis and XLSTAT (Addinsoft, 2016) for principal component analysis. The PCA was assumed by the entire basis in orthogonal matrix (Jolliffe, 2002) which was computed from the eigen values of the covariance matrix.
III. Results and Discussion
Cluster analysis and dissimilarity matrix of hosta taxa We build dendrogram (Ward's method) for 12 taxa of hosta using morphological traits that was represented in Figure T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  T1 
Principal component analysis for hosta taxa and agro-morphological traits
A high percentage of the variance from the first two eigen values (81.92% and 15.84% of the initial variability) ( Figure 02A ), ensured us to map using first two factors for quality projection of multidimensional PCA. But some of the information might be hidden in the next factors. The definitive goal of PCA was shown in Figure 02B . It's a two dimensional map for the identification of the trends of these hosta taxa. The result of PCA analysis shows that the demographics of twelve hosta taxa and their morphological traits. PCA indicated that two important components accounted for about 97.76% of the total variation among traits in hosta taxa. The first component accounted 81.92% ( Figure 02B ) whereas second component was 15.84% of the total variation. The first principal component was strongly associated leaf area, chlorophyll content and peduncle length components. Figure 02B ). T1   T2   T3  T4   T5   T6   T7   T8   T9   T10   T11   T12 From the results of the cluster analysis, proximity dissimilarity matrix and PCA analysis based on morphological characters, we found the similarity and variation among the hosta taxa (Figure 01 , Figure 02 and Table 01 2015) and Hoque and Rahman (2007) were also studied distance analysis. We found maximum distance between H. alismifolia and H. Montana along with minimum between H. sieboldii and H. nakaiana. Table 01 showed the proximity dissimilarity by Euclidean Distance of each hosta taxa with other. From this analysis, the result will help to the hosta breeders for the selection of taxa without concerning the gene levels. This proximity distance of genotypes will be helpful for the breeding program. PCA of the phenotypic traits disclosed that the total contribution of the characters to the variation. We found that 1 st two components accounted for 97.76% of the total variation. The first three principal components are the most significant for reflection of the variation patterns among accessions whereverthe traits related with these three components (Guei et al. 2005) . Our result showed 97.76% of total variation in first two components that provided an apparent idea of the structure underlying the variables analyzed. It is expected to provide high level of gene transfer during breeding programs due to their highly variable characters (Varthini et al. 2014; Gana et al. 2013; Gana, 2006) . On the other hand, the 1 st and 2 nd component showed the existence of variation within the components. Leaf area, chlorophyll content and peduncle length showed more variation than the other studied characters. All of the hosta taxa loaded on first principle component that indicated the high level of the variability among them. This high level of variability within the varieties and the phenotypic characters will make room for the improvement hostas through breeding programs.The variation was found among hosta taxa to their respective traits and the results are the agreement with earlier findings reported by many researchers (Hailu, 
IV. Conclusion
Prominent phenotypic traits and genotypes came together in the first two components of PCA that will help for the selection in hybridization for hosta improvement. It was found a high level of variability among the phenotypic traits and genotypes. First two components were highly related to this variability. Association and proximity euclidean distance among the hosta taxa can identify the diverge genotypes to the breeding program.
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